Highly collimated parsec-scale jets, which are generally linked to the presence of an accretion disk, are commonly observed in lowmass young stellar objects 1,2 . In the past two decades, a few of these jets have been directly (or indirectly) observed from higher-mass (larger than eight solar masses) young stellar objects 3-7 , adding to the growing evidence that disk-mediated accretion also occurs in high-mass stars [8][9][10][11] , the formation mechanism of which is still poorly understood. Of the observed jets from massive young stars, none is in the optical regime (massive young stars are typically highly obscured by their natal material), and none is found outside of the Milky Way. Here we report observations of HH 1177, an optical ionized jet that originates from a massive young stellar object located in the Large Magellanic Cloud. The jet is highly collimated over its entire measured length of at least ten parsecs and has a bipolar geometry. The presence of a jet indicates ongoing, disk-mediated accretion and, together with the high degree of collimation, implies that this system is probably formed through a scaled-up version of the formation mechanism of low-mass stars. We conclude that the physics that govern jet launching and collimation is independent of stellar mass.
have been reported, all of which have been detected in the radio regime with the Atacama Large Millimeter/submillimeter Array (ALMA). The driving sources of these outflows are still deeply embedded in their natal molecular cloud cores and the measured outflows are on subparsec scales, with no optical jet counterparts.
The MYSO Herbig-Haro (HH) flow 15 reported here was detected in observations of the ionized star-forming region LMC N180 made with the optical integral-field spectrograph Multi Unit Spectroscopic Explorer (MUSE) 16 at the Very Large Telescope (VLT). LMC N180 consists of a classical, bubble-shaped H ii region (see Fig. 1 ) with a radius of about 2.5′ (approximately 36 pc). It is located on the border of a giant molecular cloud, it is currently undergoing star formation, and it hosts over 50 stars with masses M ≥ 10M  -15M  , as well as several early O-type stars 17 . The jet itself is externally ionized and is detected as blue-and redshifted emission peaks of the Hα line. It spans a total of 10 pc and is emerging from a pillar-like structure protruding from the southern rim of the surrounding ionized star-forming region. The driving source of the jet is probably a MYSO of approximately 12M  (corresponding to the young stellar object N180-24 in ref. 17) , which has formed at the tip of the pillar.
The jet-driving MYSO is optically visible at the origin of the blue and red lobes; this is unusual, as jet-driving MYSOs are usually not visible in the optical wavelength regime owing to the high extinction caused by their embedding material. We suggest that the low dust content of the LMC has aided our investigation by enhancing the ionization feedback from the star on the surrounding matter, thus allowing a situation in which the envelope has been dispersed before the disk and the jet has escaped the pillar.
Although the moderate spectral resolution of MUSE and its limited coverage of blue wavelengths do not allow the determination of the precise spectral type of the star, together with the estimated mass of 12M  and the absence of He ii absorption lines, our observations indicate that the driving source of the jet is an early B-type star (rather than a late O-type star). The jet is associated with HH emission traced by bow-shock structures, where the jet lobes terminate (see Fig. 1 ). The bow shocks (which, together with the jet, make up the HH 1177 flow) are detected beyond the jet and span 11 pc (0.76′ ) from end to end, making this the second confirmed detection of an HH object beyond our own Galaxy 18 , as well as one of the longest jets ever observed. The detection of emission line peaks together with a spatially resolved continuous structure traced by two distinct velocity components indicates a coherent jet with a spatial orientation in which the red lobe is moving away and the blue lobe is moving towards the observer. The red lobe extends about 3.5 pc (0.24′ ) to the southeast of the pillar, with a position angle of around 144°. The first portion of the red lobe, just below the source (at the position of aperture 4 in Fig. 2 ), is partly obscured by the dominating pillar emission. It consists of a main segment and a bright terminal knot in close vicinity to the southern bow shock. The blue lobe emerges from the top of the pillar with a position angle of about − 32° and spans about 6.5 pc (0.45′ ), although its terminal knot is complicated by the projected vicinity of a star.
The jet is highly collimated along its entire parsec-scale detected length. With an apparent half-width of approximately R = 0.1 pc (0.4″ ) throughout, the lower limits for the length-to-half-width ratios are 35 and 65 for the red and blue lobes, respectively. We note that the jet width is an upper limit, as the true width is unresolved in our observations, and the length-to-half-width is therefore a strict lower limit (see Methods). The measured radial velocities that correspond to the wavelength offsets of the red and blue peaks are of the order of 300-400 km s
, yielding a (non-deprojected) dynamic timescale of the jet in the range (2.8-3.7) × 10 4 yr. Therefore, despite the short lifetimes of massive stars, the accretion and jet phases are at least of the order of tens of thousands of years. Figure 2 shows the continuum-subtracted spectra of the red and blue lobes; the red and blue peaks are clearly identified on the right and left of the central Hα line. What is seemingly a red peak in the blue spectrum corresponds to an OH skyline doublet 19 at 6,577.183 Å and 6,577.3863 Å.
From the intensity of the red and blue emission line peaks and the estimated width of the jet body, we compute a mass loss rate of the jet of about 2.9× 10 −6 M  yr −1 and a resulting mass accretion rate of around 9.5 × 10
. These rates are comparable to literature values for embedded MYSOs 20 , confirming the large mass of the driving source. Furthermore, these values also confirm that the source is young (given that the mass loss and accretion rates are expected to decrease with the age of the star 20 ), supporting our contention that this is an optically observed jet from an unobscured MYSO.
The total (projected) length of HH 1177 together with the detected bow shocks (about 11 pc) is comparable to some of the largest HH flows observed in the Milky Way 3, 21, 22 . However, traditional HH objects are emission-line nebulosities corresponding to shock-excited gas along a protostellar outflow, and direct detection of the jet body is possible with external ionization 23, 24 in massive star-forming regions. In the case of HH 1177, the jet itself is detected, allowing the direct measurement of its length-to-(half) width ratio, extent and velocity, as well as a description of its morphology and spatial orientation. The high degree of collimation and the measured radial velocities of HH 1177 are similar to those found in lower-mass stars 25, 26 . This supports our theoretical knowledge of the connection between accretion disks and magneto-centrifugal ejection, as well as the physics of jet launching and collimation, in which the underlying processes are independent of stellar mass 4, 27, 28 . In terms of the accretion-ejection link, the detection of this large-scale MYSO and jet system indicates regular, active disk accretion epochs, which are a key factor in the formation of massive stars. These disk accretion epochs are required to circumvent the radiation pressure problem in the formation of massive stars 10 .
Online Content Methods, along with any additional Extended Data display items and Source Data, are available in the online version of the paper; references unique to these sections appear only in the online paper. The strong, central Hα emission comes from the H ii region, as is evident from the diffuse emission in Fig. 1b , where green is the central Hα wavelength; this wavelength does not include the red and blue emission line peaks and the jet is not visible.
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Optical integral-field spectroscopy. The data used for this analysis are optical integral field data from the MUSE instrument 16 , which is mounted on the VLT in Chile. MUSE has a field of view of about 1′ × 1′ and a pixel scale of 0.2″ .
The data were acquired between November and December 2015, and were reduced with the MUSE data reduction pipeline 29 in the EsoRex environment using the available standard calibrations for each night. The entire mosaic of region LMC N180 consists of 64 single pointings, each observed twice with a 90° rotation dither pattern and an exposure time of 90 s. The pointings were observed in the MUSE nominal wavelength range (4,650-9,300 Å; resolving power of the spectrograph, 2,000-4,000) and a wide field of view. From the calibrated MUSE data cube, we estimate the noise of the spectra from the continuum flux closest to the analysed lines (from 6,610 Å to 6,660 Å). Integrated line maps and spectral fitting. The Hα , [S ii] 6,731 Å and [O iii] 5,007 Å integrated line maps used to produce the three-colour image of Fig. 1 were obtained with the Python package Spectral Cube (http://spectral-cube.readthedocs. org) as for MUSE data of other pillar-like objects 30, 31 . The jet is not visible in the central Hα image; only by searching in the individual slices of the data cube in the region around the Hα line does the jet become evident. We therefore produced integrated line maps centred on the red and blue emission, as for the main emission lines.
To determine the amplitude and central wavelength of the blue-and red-shifted peaks of the Hα line, which trace the two lobes of the bipolar jet, we used the Python package Pyspeckit 32 to fit multiple Gaussian components to the emission lines in the region covering the [N ii] and the Hα lines. Because MUSE spectra span approximately 4,600 Å in wavelength, they cover almost all of the nebular emission lines typically found in H ii regions, as well as a multitude of skylines, which are particularly dense in the red parts of the spectra. Given the large number of lines, identifying and fitting the continuum across the entire MUSE wavelength range can be challenging and may result in an overestimation of the continuum and a negative baseline after subtraction. We therefore crop the spectra to the range 6,000-6,680 Å to allow a more precise estimate of the local continuum. The fitted spectra are shown in Extended Data Figs 1 and 2. The fit of the blue lobe in apertures 5 and 7 does not appear optimal. Adding a fifth Gaussian component centred between the blue and the Hα lines seems to provide a better fit for the blue peak, but the resulting values of the fit are within the errors of the four-component fit; we therefore do not include the additional component. The best-fit parameters are summarized in Extended Data Tables 1 and 2 . Error estimates are taken from the PySpecKit fitting routine and correspond to the root mean square of the residuals. For each spectrum shown, we also state the level of noise, which is estimated from the continuum closest to the analysed lines, as described above. Jet widths and collimation. We measure the (projected) diameter of the two lobes by extracting slices across the jet structure perpendicular to the jet direction at positions 1, 2, 3, 5, 6 and 8 in Fig. 2b (position 4 corresponds to the part of the red lobe covered by the emission from the pillar, and position 7 is contaminated by the emission from a nearby star). We estimate the diameter L of the jet body (and the half-width R = L/2) at each position by again fitting Gaussians to the obtained profiles (as shown in Extended Data Fig. 3) . These widths are then compared with the jet length shown in Fig. 1 (see main text) . However, owing to a seeing-limited spatial resolution of 0.6″ (0.15 pc) at the distance of the LMC, the true width of the jet is unresolved and the values obtained from the described fit are strictly upper limits. As a consequence, the resulting length-to-half-width ratios are a strict lower limit. Mass loss and accretion rate. We compute the mass loss rate by first calculating the electron density n e from the measured intensity I Hα,red and I Hα,blue of the emission line peaks and then combining it with the measured radial velocities V and width L pc of the jet body in parsecs 33 
:
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/ Letter reSeArCH Extended Data Figure 1 | Fitted spectra of the red jet lobe. Co-added spectra of the red lobe of the jet (extracted from a 2-pixel-radius circular aperture centred on the green circles in Fig. 2b ), continuum-subtracted and fitted with a three-component Gaussian. The spectrum is shown in black, the fit in red, the single components are plotted in blue and the residuals of the fit are shown below each spectrum (the latter two are shown with an offset on the y axis for better display). The estimated noise N is stated for each spectrum. The best-fit parameters are summarized in Extended Data Table 1 
